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Foreword

&

THE EARTH is the mother of us all—plants, animals, and
men. The phosphorus and calcium of the earth build our
skeletons and nervous systems. Everything else our bodies
need except air and sun comes from the earth.

Nature treats the earth kindly. Man treats her harshly.
He overplows the cropland, overgrazes the pastureland, and
overcuts the timberland. He destroys millions of acres com-
pletely. He pours fertility year after year into the cities,
which in turn pour what they do not use down the sewers into
the rivers and the ocean. The flood problem insofar as it is
man-made is chiefly the result of overplowing, overgrazing,
and overcutting of timber.

This terribly destructive process is excusable in a young
civilization. It is not excusable in the United States in the
year 1938.

We know what can be done and we are beginning to do it.
As individuals we are beginning to do the necessary things.
As a nation, we are beginning to do them. The public is
waking up, and just in time. In another 30 years it might
have been too late.

The social lesson of soil waste is that no man has the right to
destroy soil even if he does own it in fee simple. The soil re-
quires a duty of man which we have been slow to recognize.

In this book the effort is made to discover man’s debt and
duty to the soil. The scientists examine the soil problem
from every possible angle. This book must be reckoned with
by all who would build a firm foundation for the future of the
United States.

For my own part I do not feel that this book is the last word.
But it is a start and a mighty good start in helping all those
who truly love the soil to fight the good fight.

Henry A. WaLLACE, Secretary of Agriculture.
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A Glossary of Special Terms
Used in the Soils Yearbook'

=X

A norrzon—=_Sce Horizon, soil.

ABC so1L—-A soil with a completely differentiated profile, including an A, a B,
and a C horizon. (See Profile; Horizon.)

AC so1iL—A soil having an incomplete profile with only A and C horizons. A soil
having no clearly developed B horizon. (Sce Profile; Horizon.)

Actp ror—A soil giving an acid reaction (preeisely, below pH 7.0; practically,
below pH 6.6) throughout most or all of the portion oceupicd by roots.
More technically, a soil having a preponderance of hydrogen ions over hy-
droxylionsin thesoil solution.  Indicator dyes (e. g., litmus) may be used forits
determination.  (Sce pll; Reaction, soil.)

AcGrucaTs (of soil)—A single mass or cluster of soil counsisting of many soil
particles held together, such as a elod, prism, erumb, or granule.

AGRICULTURAL LAND-—Sce Land.

AGRICULTURAL PRODUCTION-—Production from crop or livestock enterprises on
farms.

Acronoay—=Sce Pedology.

Aarovomy—=Sece Pedology.

AvLrAL soiL—A soil containing alkali salts, usually sodium carbonate (with a
pH value of 8.5 and higher). The term is frequently used loosely to include
both alkali soil and saline soil as here defined.  Where applicd to saline soil
the expression “white alkali” is used in some localities, and the expression
“black alkali’” is used for alkali soil as here defined, with or without the
presence of neutral salts.  (See pH; Saline soil.)

ALKALINE so1L—Any soil that is alkaline in reaction. (Preciscly, above pH 7.0;
practically, above pH 7.3.) (Sce pH; Reaction, soil.)

ALLuvran sorLs—Azonal group of soils, developed from transported and rclatively
reeently deposited maiterial (alluvium) characterized by a weak modification
(or noue) of the original material by soil-forming processes. (See Alluvium;
Azonal soils.)

Avvuviom—TFine material, such as sand, mud, or other sediments deposited on
land by streams.

Aurive (Mountain) Muapow soins—Intrazonal group of dark-colored soils of
the open or sparsely timbered and usually rather wet meadows found on
high altitudes near and above the timber line.  (Sce Intrazonal soil.)

AmmoxtFrcarion-—Formation of ammoniun compounds, or anunonia, as in soils,
by soil organisms.

1 This glossary s not intended to be a dictionary of all ferms used in soil seience and related disciplines.
It is by no means complete; it omits entirely the soil series names, and makes no attempt to include the
fechnical terms used in the more specialized phases of soil physies, soil chemistry, and soil microbiology.
In many instances explanations have been given rather than striet definitions, especially where terms have
been used previously in more than one sense and where preciseness of definition would lead to extreme
technicality.  Compelent authorities are not, entirely agreed on the definition of some of the terms, and,
although an attempt has been made to reflect the most commonly accepted ideas of the day, some almost
arbitrary selection has been nec The definitions and explanations have been checked by a fewleading
soil scientists in the United States and further comments will be welecome.  Terms that are new or that are
used in arelatively new sense are marked with an asterisk (*). A further explanation of many of these will
be found in the text of the book.

1162
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AnxioN—An ion carrying a negative charge of clectricity., (See Ion.)

ARABLE LAND—Sce Land. -

Arip cLiMaTE—See Climate.

Asp—The nonvolatile residue resulting from the complete ignition (burning) of
organic matter.

AssocIATION, soIL—A group of soils, with or without common characteristics,
geographically associated in an individual pattern. (An association may
include one or more catenas. If the individual members of the association
are not separable on a map of the scale employed, the association is con-
sidered a complex.) (Sce Catena; Complex.) .

AzoNAL soiLs—Any group of soils without well-developed profile characteristics,
owing to their youth or conditions of parent material or relief, that prevent
the development of normal soil-profile characteristics. In the United States
these groups include the following: Alluvial soils, Lithosols (skeletal soils),
and some dry sands. (See Alluvial soils; Dry sands; Lithosols; Profile.)

B morizoNn—Sce Horizon, soil.

BapLanp—See Land.

Base mar—A map having sufficient points of reference, such as State, county, or
township lines, and other selected physical and cultural features, to allow the
plotting of other spceial data. The base map for a detailed soil map shows
political subdivisions, permanent physical features such as streams, shore lines,
and mountains, and such cultural features as houses and roads, nccessary
for convenience in plotting the soil data. (See Soil map.)

Basin nisTiNG—A method of tillage which creates small basins by damming lister
furrows at regular intervals of approximately 4 to 20 feet. This facilitates
retention, penetration, and uniform distribution of moisture and retards
erosion on sloping lands.

BC sor—A soil with a profile having no A horizon. (Presumably the A horizon
has becn removed by erosion in most instances.) (Sce Horizon; Profile.)

Beprock—The solid rock underlying soils and other superficial formations.

Bog sorLs—An intrazonal group of soils with a muck or peaty surface soil underlain
by peat, developed under swamp or marsh types of vegetation, mostly in a
humid or subhumid climate. (See Intrazonal; Muck; Peat.)

Brrccia—A {ragmental rock with angular components as distinguished from
conglomerate with water-worn components. There are friction or fault
breccias, talus breeecias, and erupted breceias.

Brown ForesT sorLs—An intrazonal group of soils with very dark brown surface
horizons, rclatively rich in humus (mull) grading through lighter colored
soil into the parent material, and characterized by slightly acid reaction,
little or no illuviation of iron and alumina, and a modecrately high content of
calcium in the soil colloids. Developed under the deciduous forest in tem-
perate humid regions from parent material relatively rich in bases. (See
Colloid, soil; Eluviation; Horizon; Humus; Intrazonal; Parent material.)

*BrowN PopzoLic sorLs—A zonal group of soils with a thin mat of partly decayed
leaves over very thin dark grayish-brown humus-mineral soil and a trace of
pale-gray leached Aj; horizon over a brown or yellowish-brown B horizon
heavier in texture than the surface soil; developed under deciduous or mixed
deciduous and coniferous forest in temperate or cool-temperate humid
regions. (See Horizon; Zonal,)

BrowN soiLs—A zonal group of soils having a brown surface horizon which
grades below into lighter colored soil and finally into a layer of carbonate
accumulation; developed under short grasses, bunch grasses, and shrubs in a
1Z;empe§ate to cool, semiarid climate, ?Sec Carbonate accumulation; Horizon;

onal.

C norizon—See Horizon, soil.

CaLcarREOUS 80IL—So0il containing sufficient calcium carbonate (often with
magnesium carbonate) to effervesce visibly to the naked eye when treated
with hydrochloric acid.. Soil alkaline in reaction, owing to the presence of
free caleium carbonate.  (See Reaction, soil.)

CavcrricaTioN—A general term used for that process or those processes of soil
formation in which the surface soil is kept supplied sufficiently with calcium
to saturate the soil colloids to a high degree with exchangeable calcium and
thus render them relatively immobile and nearly ncutral in reaction. The
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process is best expressed in Chernozem and other soils having a horizon of
carbonate accumulation. (Sce Carbonate accumulation; Chernozem soils;
Colloid, soil; Exchange; Horizon; Reaction, soil.)

CarLicHE—A more or less cemented deposit of caleium carbonate or of mixed
calcium and magnesium carbonates, characteristic of soils of warm or hot
desert and semiarid regions.

*CaLoMorpiIc solLs——Suborder of intrazonal soils owing their chief characteris-
ties to the high content of caleium available to plants (frequently, but not
always, in the form of soft calcium carbonate) in the parent material, such as
Brown Forest and Rendzina soils. (See Brown Forest soils; Intrazonal;
Parent material; Rendzina soils; Suborder.)

CARBON-NITROGEN RATIO-—The relative proportion, by weight, of organic earbon
to nitrogen in a soil. The number obtained by dividing the percentage of
organic carbon in a soil by the pereentage of nitrogen.

CARBONATE ACCUMULATION, 80IL HOR1ZON oF—A developed soil horizon, bencath
the surface, containing more calecium (or magnesium and caleium) carbonate
than the soil above it or the soil material below it. Characteristic of the
Pedocal soils of Marbut’s classification. (Sec Horizon; Pedocal.)

Catecory (soil classification)—Any once of the subdivisions of the system of
classification in which soils are arranged on the basis of their characteristies.
Beginning with the lowest category, soil type, soils are classified on the basis
of progressively fewer characteristics into groups of progressively higher or
more inclusive categories, namely, series, family, great soil group, suborder,
and order. (See Family, soil; Great soil group; Order; Series; Suborder.)

CATENA, s01L—A group of soils within one zonal region devcloped from similar
parcent material but differing in characteristics of the solum owing to differ-
gnfes i1)1 relief or drainage. From the Latin for chain. (See Parent matcrial;

olum.

CarioN—An ion carrying a positive charge of cleetricity. (See Ion.)

CHERNOZEM S0ILS—A zonal group of soils having a deep, dark-colored to nearly
black surface horizon, rich in organic matter, which grades below into lighter
colored soil and finally into a layer of lime aceumulation; developed under tall
and mixed grasses in a temperate to cool subhumid climate. From the
Russian for black earth. Sometimes spelled Tschernosem, Tschernosiom.
(See Carbonate accumulation; Horizon; Zonal soil.)

Cuert—An amorphous (without definite structure) forin of silica (8iO;) very
closely allied to flint and characterized by a splintery fracture.

CHESTNUTSOILS—A zonal group of soils having a dark-brown surface horizon which
grades below into lighter colored soil and finally into a horizon of lime accumu-
lation; developed under mixed tall and short grasses in a temperate to cool
and subhumid to semiarid climate. They occur on the arid side of Cherno-
zem soils, into which they grade. (See Carbonate accumulation; Chernozen
soils; Horizon; Zonal.)

*CHISEL-—Any machine carrying one or more soil-penctrating points, with suffi-
cient weight to foree the points into the soil to a depth of 12 to 18 inches, so
ghat tllu)ay may be drawn along at that depth to loosen the subsoil. (See

ubsoil.

Cray—The small mineral soil graing, less than 0.002 mm in diameter. (Iformerly
included the grains less than 0.005 mn in diameter.)

CrLAavpaN—A dense and heavy soil horizon underlying the upper part of the soil;
hard when dry and plastic or stiff when wet; presumably formed in part by
the accumulation of clay brought in from the horizons above by percolating
water. Common in many of the Planosols. (Sce Clay; Horizon; Planosol.)

CLIMATE:

Arid—A dry climate characteristic of desert and semidesert regions where
precipitation cffectiveness is such that only a sparse vegetation of desert plants
prevails. The limits of precipitation vary considerably according to tempera-
ture conditions, with an upper limit for cool regions of 10 inches or less and for
tropical regions of as much as 15 or 20 inches. (The Thornthwaite precipi-
tation-effectiveness (P-E) index ranges between 0 and 16.) (Sec Precipita-
tion effectiveness.)

Continental—A gencral term for the climate typical of great land massces,
characterized by a great range of temperature and oceurring in such parts of a
continent as are not affected materially by nearness to the sca or other modi-
fying influences.
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Humid—Gencrally, a climate with suflicient precipitation to support a forest
vegetation, although there are exceptions. The lower limit of precipitation
in cool regions may be as little as 20 inches, whereas in hot regions it may be
as much as 60 inches. The Thornthwaite precipitation-cflectiveness index
ranges between 64 and 128. The term “humid” also applics to atmospherie
conditions. In this sense a humid elimate is one in which the average relative
humidity, as measured by the hygrometer, is very high. (See Precipitation
cffectiveness.)

Mediterranean—A general termn used in reference to warm-temperate climates,
relatively dry in the warm scason and relatively moist in the cool scason.

Oceanic—A general term for a climate modified by the tempering elfeet of ocean
water, such that temperatures do not reach great extremes in either direetion.

Semiarid—Climate characteristic of the regions intermediate between the true
deserts and subhumid areas under which precipitation effectiveness is such
that a vegetation of scattered short grass, bunch grass, or shrubs prevails.
The upper limit of average annual precipitation in the cool semiarid regions is
aslow as 15 inches, whereas in tropical regions it is as high as 45 or possibly 50
inches. The Thornthwaite precipitation-cffectiveness (P-10) index ranges
hetween 16 and 32. (Sce Precipitation cffectiveness.)

Subhumid—A climate intermediate between semiarid and hurnid, with suflicient
precipitation to support a moderate 1o dense growth of tall and short grasses
but in most instances insufficient to support a dense deciduous forest.  Sowne
subhuniid areas, where the rainfall comes mostly during the growing season,
have scattered deciduous trees with grass vegetation belween. The upper
limit of rainfall in subhumid climates may be as low as 20 inches in eool
regions and as high as 60 inches in hot areas. Thornthwaite precipitation-
cffectiveness indexes are 32 to 48 for the dry subhumid and 48 to 64 for the
moist subhumid. (Sce Precipitation effectiveness.)

Wet—The climate in which preeipitation cffectiveness is sueh that rain-forest
vegetation prevails. The Thornthwaite precipitation-cffectiveness index is
above 128.  (See Precipitation effectiveness.)

Wel-dry—'The term ““wet-dry” is applied to climate 1o indicate alternating wet
and dry seasons, such as a wet summer and a dry winter, or the reverse.
Some consider the climatic condition in the trade-wind belt, where daily
showers arc interspersed with dry sunny weather, to be wet-dry.  The term
is used more eommonly, however, to apply lo alternating wet and dry scasons.

Corroip, sorL—The term ““colloid” is used in reference to matter, both inorganic
and organie, having very small particle size and a correspondingly high surface
arca per unit of mass. Individual soil eolloid particles are generally submi-
croscopie, or nearly so, but may be aggregated so that internal surface plays
an important part. Furthermore, soil colloids differ from noncolloidal soil
material in other ways than particle size. Formerly it was thought that the
colloidal particles are not erystalline; now it is known that many mineral
colloids exhibit erystalline structure when subjected to X-ray examination.
Under certain conditions soil colloids form a more or less stable suspension or
dispersion in water (colloidal solution) which is distinguished from true solu-
tion in that all particles have not dispersed to the molecular state.  Colloids
do not diffuse rcadily or pass through many animal or vegetable membranes.
From the Greek for glue.

Corruvium—Hecterogeneous deposits of rock fragments and soil material aceu-
mulated at the base of comparatively steep slopes through the influence of
gravity, ineluding creep and loecal wash.

CompLuX, soir—A soil association composed of such an intimate mixture of areas
of soil scries, types, or phases that these cannot be indicated separately upon
maps of the scale used so that the association is mapped as a unit. (See
Association, soil; Series, soil; Phase, soil; Type, soil.)

ConcreTioNs—Local concentrations of certain chemical compounds, such as
calcium carbonate or compounds of iron, that form hard grains or nodules of
mixed composition and of various sizes, shapes, and coloring,.

CoxnsisTENCE, s0iL—The relative mutual attraction of the particles in the whole
soil mass or their resistance to separation or deformation (as evideneced in
cohesion and plasticity). Consistence is described by such general terms as
loose or open; slightly, moderately, or very compact; mellow; friable; erum-
bly; plastic; sticky; soft; firm; hard; and cemented. .
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Consonivarep (soil material) —Made solid, by cementation or other processcs,
from a previous fluid or loosely aggregated condition.

CoNTINENTAL cLIMATE—Sce Climate.

CoxToUR FURROWs—I'urrows plowed at right angles to the direction of slope, at
the same level throughout and ordinarily at comparatively close intervals.
They, together with the ridges produced by making the furrows, intcreept
and retain run-off watcr, thereby facilitating erosion control and moisture
distribution, penetration, and retention,

Crorraxp—=Sce Land.

Crust—A brittle layer of hard soil formed on the surface of many soils when drv.

Crust, DESERT—A hardpan of calcium ecarbonate, gvpsum, or other binding
material exposed at the surface in desert regions by wind or water crosion.
Some think that descert erusts form on the surface, but it is believed that
more of them form in the soil and are exposed by subsequent erosion.

CRYSTALLINE ROCK—-A general term including igneous and metamorphic rocks
comp)oscd of minerals in erystalline form. (See Igncous rock; Metamorphic
rock.

Deanxkavnizartion—Removal of alkali from the soil, usually by leaching. Teeh-
nically, replacetnent of monovalent metallic ions, such as sodium, by alkaline
earth cations, such as calcium, or by hydrogen ions. (Sec Cation; Ion;
Teaching.) .

Drcavrciricarion—Removal of caleium carbonate from the soil by leaching.
Techuically, replacement of calecium ions by monovalent cations. (Sce
Cation; Ton; Leaching.)

DrrLoccuLATE—To scparate or break down soil aggregates of clay into their
individual particles; e. g., the dispersion of the particles of a granulated
colloid to form a clay which tends to run or puddle. (Sec Clay; Colloid.)

DeeravpaTioN (of soils)—Change of one soil type to a more highly leached onc;
¢. g., the podzolization of a soil originally developed under the caleification
process, as in the formation of a Podzol from a Chernozem. Sometimes
used incorrectly to denote a decrease of soil fertility. (See Calcification;
Chernozem soils; Leaching; Podzolization; Podzol soils; Type, soil.)

DegrADED CHERNOzZEM—A zonal group of soils having a very dark brown to
black surface horizon underlain by a dark- to light-gray leached horizon
which rests upon a brown horizon; developed in the region between Cher-
nozem and podzolic soils, where the forest vegetation has encroached upon
gras)sland. {Sec Chernozem soils; Horizon; Leaching; Podzolic soils; Zonal
soil.

Duxpritic-—Marked by a branching habit resembling that of a shrub or tree;
usually said of river systems, various plants, and of the vcins of leaves of
many higher plants.

DeNITRIFICATION—The reduction of nitrates to nitrites, ammonia, and {ree nitro-
gen, as in soil by soil organisms, particularly anaerobic organisms (those living
or active in the absence of air or free oxygen), under certain conditions.

DEsaniNizaTION—Removal of salts from soil, usually by leaching. (Sce Leach-
ing.)

Drserr sorLs—A zonal group of soils having a light-colored surface soil, usually
underlain by calcareous material and frequently by a hardpan;developed under
an extremely scant shrub vegetation in warin to cool arid climates. (See
Hardpan; Zonal soil.)

Derrirus—A heterogeneous mass of fragments of stone or carth.

Drivr—Material of any sort deposited in one place after having been moved
from another. Glacial drift includes glacial deposits, unstratified (till) and
stratificd glacial outwash materials.

Dry sanps—An azonal group of soils consisting of well-drained sandy deposits
in which no clearly expressed soil characteristies have developed. (Sce
Azonal soil; Sand.)

Drouvrin—An oval hill of glacial drift, normally compact and unstratified, usually
with its longer axis parallel to the movement of the ice respousible for its
deposition. (See Drift.)

Durr—A type of organic surface horizon of forested soils, consisting of matted
peaty organic matter only slightly decomposed. (Sce Horizon.)
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Econoagy—The branch of biology which deals with the mutual relations between
organisms and their environment.

Eparaic—A general term for soil influences or conditions.

IparroLogy—A term sometimes used for soil science, particularly for those
phases of the science dealing with the influences of soil upon vegetation.
(See Pedology.)

ELecTROLYTE—(1) Any conductor of the eclectric current in which chemical
change accompanies the passage of the current and is proportional to the
current passed. TUsually electrolytes are solutions of substances in a liquid.
(2) By extension of meaning, any substance which, when added to a solvent,
forms such a conductor; c. g., salt which, when added to water, forms an
electrolyte.

EruvviaTion—The movement of soil material from one place to another within
the soil, in solution or in suspension, when there is an excess of rainfall over
cvaporation. Horizons that have Jost material through eluviation are
referred to as eluvial and those that have received material as illuvial. Elu-
viation may take place downward or sidewise according to the dircetion of
water movement.  As used, the term refers especially, but not cxelusively,
to the movement of colloids, whereas lecaching refers to the complete removal
of material in solution. (Sce Horizon; Leaching.)

ErosioN (LaAND)—The wearing away of the land surface by running water, wind,
or other geological agents, including such processes as gravitational creep.

Normai—The erosion characteristic of the land surface in its natural environ-
ment, undisturbed by human activity, as under the proteetive cover of the
native vegetation. This type of erosion is sometimes referred to as geological
crosion. It ineludes (1) rock erosion, or erosion of rocks, consolidated or
unconsolidated, on which there is little or no true soil, as in stream channecls,
high mountains, and badlands, and (2) normal soil erosion, or the erosion
characteristic of the soil type in its natural cnvironment under the native
vegetation, undisturbed by human activity.

Accelerated—Torosion of the soil or rock over and above normal erosion brought
about by ehanges in the natural cover or ground eonditions, including changes
due to human activity and those caused by lightning or rodent invasion.

(a) Sheet—Removal of a more or less uniform layer of material from the
land surface. The effects are less conspicuous than thosc of other
types of crosion that produce large channcls. Frequently in sheet
crosion the eroding surface consists of numerous very small rills.

(h) Rill--That type of accelerated erosion by water which produces small
channels that can be obliterated by tillage.

(¢) Gully—That type of accclerated erosion by water which produces
channels larger thanrills. Ordinarily, these crosion-produced channels
carry water only during and immediately after rains, or following the
melting of snow. Gullies are deeper than rills and are not obliterated
by normal tillage.

Soil—TRemoval of soil material from the solum by wind or running water, in-
cluding normal soil erosion and accelerated soil erosion. Sometimes used
loosely in reference to accelerated erosion only.

ExcuANGE—AS a chemical term, a reaction between two substances involving an
interchange of parts.

TFamILY, SOIL—A category in soil classification between secries and great soil
group; a taxonomic group of soils having similar profiles, composed of one or
mqlrg distinet soil serics. (See Category; Great soil group; Profile; Serics,
soil.

FErrRUGINOUs—Iron-bearing; usually refers to material of comparatively high
iron oxide content.

FerTILiTY (of soil)—The quality that cnables a soil to provide the proper com-
pounds, in the proper amounts and in the proper balance for the growth of
specified plants, when other factors, such as light, temperature, and the
physical condition of the soil, are favorable.

TFirsT BoTTOM—The normal flood plain of a stream, part of which may be flooded
ounly at infrequent intervals. (Sec Flood plain; Second bottom.)

FroccurLaTe—To aggregate individual particles into small groups or granules;
im_(zld eslie)cially with reference to clay and colloid behavior. (See Clay; Col-
oid, soil.
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Froop praiN—The nearly flat surface subject to overflow along stream courses.
Foop, rranT—The organic compounds, elaborated within the plant, which
nourish its cells.  (Sometimes used loosely as an equivalent of plant nutrient.)

ForEsT LAND—See Land

FORMTLA WEIGHT eights of compounds are the sums of the atomic
weights rc])rcsentcd in the formulas. The formula weights of Al,O3, H,SO,,
and SiQ; arc therefore, respectively, (2X27)+(3X16)=102, (2X1)+32+
(4X16) =98, and 28.1+4 (2X16)=60.1.

FreeE—(As of silica, ferric oxide, ete.) A condition of a substance occurring in
a mixture, where it is not chemically combined with other components of
the mixture. Usually applied to iron oxide, alumina, and silica existing as
sueh in contrast to the combined forms; e. ., SiOs is free silica, whereas
kaolin—AlL0;.28100.2H.0-— contains combmcd silica.

FriaBrLE—IEasily crumbled in the fingers; nonplastic.

Gexesis, sot—Mode of origin of the xoil, referring particularly to the processes
responsible for the development of the solum from the unconsolidated parent
material.  (See Parent inaterial; Solum.)

GeENET1c—Pertaining to genesis or l)Lgnmmg

GBEOLOGICAL EROsION— See Iirosion.

(GLacIAL $0IL MATERIAL—Parent material of <oil that has been moved and rede-
posited by glacial activity. (Sce Parent material.)

GravcoNite—An amorphous (without definite strueture) silicate of iron and
potassium. Considerable aluminum may be present alxo.

*Greizarion—A general terim for the process of soil formation leading to the
development, under the influence of excessive moistening, of a glei (gley)
horizon in the lower part of the solum. A =oil horizon in which the material
ordinarily is bluish gray or olive gray, more or less sticky, compact, and
often structurcless, is called a glei horizon and is developed under the influence
of excessive moistening. The process is important in the development of
the Wicsenbiden, Bog, and Half Bog soils.  (Sce Bog soils; Half Bog soils;
Horizon, soil; So]um; Wiesenboden.)

GrAY-BrowN Pobpzorre soiLs—A zonal group of soils having a comparatively
thin organic covering and organic-mincral layers over a grayish-brown
Icached layer which rests upon an illuvial brown horizon; developed under
deciduous Torest in a temperate moist climate.  (Sce I]oruon soil; Leaching;
Zonal soil.)

GrAzING LAND—Sce Land.

GREAT SOTL GROUP (soil classifieation)—A group of <oils having common internal
goil characteristics; includes one or more families of soils.  Among the zonal
soils, each great soil group includes the soils having common internal charac-
teristics developed through the influence of environmental forces of broad
geographic significance, especially vegetation and climate; amoung the intra-
zonal soils, each great soil group includes the soils having common internal
characteristics developed through the influence of environmental forees of
both broad and local significance; among the azonal soils each great soil
group includes similar soils that are without developed characteristics, owing
to the influenee of some local condition of parent material or relief. (Sce
Azonal soil; Family, soil; Intrazonal soil; Parent material; Zonal soil.)

IREEN-MANURE CrROP—ANy crop grown and plowed under for the purpose of
improving the soil, especially by the addition of organic matter.

*GrOUND-WATER TATERITE SOTLS—An intrazonal group of soils with blcached A
horizons containing some concretions and more or less thick, cellular hard-
pans composcd largely of iron and aluminum compounds; and with an alter-
nating high and low water table. TFound under warm-temperate to tropical
glilr)lllat;cs. (Sce Concretions; Hardpan; Horizon, soil; Intrazonal soil; Water

able.

GrOUND-WATER PopzoL soiLs—An intrazonal group of soils, developed from
imperfectly drained sandy deposits in humid regions, having a thin organic
layer over a light-gray sandy leached layer which rests upon a dark-brown B
horizon irregularly cemented with iron or organic compounds, or both,.
The B horizon is called ortstein when cemented into a massive hardpan, and
orterde where slightly and irregularly cemented. (See Hardpan; Horizon,
soil; Intrazonal soil; Leaching; Orterde; Ortstein.)

GUuLLY BROSION—See IJROSION.
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HaALr Boa sotLs—An intrazonal group of soils with mucky or peaty surface soil
underlain by gray mineral soil; developed largely under swamp-forest types
of v)egetation, mostly in a humid or subhumid climate. (See Intrazonal
soil. :

*H ALOMORPHIC SOILs—A suborder of intrazonal soils, the properties of which
are determined by the presence of neutral or alkali salts, or both. Halo is
from the Greek for salt. (See Intrazonal soil; Suborder.)

HALOPHYTIC VEGETATION—Salt-loving or salt-tolerant vegetation, usually having
fleshy leaves or thorns and resembling desert vegetation. Halo is from the
Greck for salt.

Harpran—An indurated (hardened) or cemented soil horizon. The soil may
have any texture and is compacted or cemented by iron oxide, organic mate-
rial, silica, calcium carbonate, or other substances. (See Horizon, soil; also
Desert, Ground-Water Laterite, Ground-Water Podzol, and Planosol soils.)

Horizon, soiL—A layer of soil approximatcly parallel to the land surface with
more or less well-defined characteristics that have been produced through
the operation of soil-building processes. The relative positions of the several
soil horizons in the soil profile and their nomenclature arc shown below:

M Aw |

Loose leaves and organic debris, largely undecomposed.

A Organic debris partly decomposed or matted; frequently divided
0 into subhorizons.

A dark-colored horizon, containing a relatively high content of
Ay organic matter, but mixed with mineral matter. Thick in
Chernozem and thin in Podzol.

A light-colored horizon, often representing the zone of maximum

IZo_r;etpf 4 A, leaching (ar reduction) where podzolized orsolodized. Absent
eluviation in Chernozem and some other soils.
Aj Transitional to B, but more like A than B. Sometimes absent.
The solum B,y Pransitional to B, but more like B than A. Sometimes absent.
or true soil
z ¢ A usually deeper colored horizon often representing the zone
e B of maximum illuviation where podzolized or solodized. Often
t."llla‘ 2 transitional to C, with definite struciure, but not indurated
10] (hardened).

Bs Transitional to C.

L -—\é @ represents the glei layer of the intrazonal s.oils of the humid

. ’ [-2--3 region.
The \\»eatltlerpt} barent C: ¢ .| Co and C, represent possible layers of accumulated calcium
material. P ecarbonate or caleium sulphate found in Chernozem and other
. soils; usually occurring between B and C.
s
D Underlying stratum.
1 L_J\/\

Imporiant subdivisions of the main horizons are conveniently indicated by extra numerals, thus: Az
and A, 2 represent subhorizons within Az (See Calcium carbonateaccumulation; Chernozem soils; Fluvia-
tion; Gleization; Intrazonal soil; Parent material; Podzolized; Podzol soils; Profile; Solodized; Solum.)

Humip cLivaTE—See Climate.
Humus—The well-decomposed, more or less stable part of the organic matter of
the soil.

IeNEOTS Rock—A rock produced through the cooling of melted mineral material.
Irvoviarion—See Eluviation.
59183°—38——175
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IMMATURE soiL—A young or imperfectly developed soil.

INHERITED CHARACTERISTIC (of soils)—Any characteristic of soil that is due
directly to the nature of the parent material as contrasted to those partly
or wholly due to the processes of soil formation. Iixample, the red color
of a soil is said to be inhcrited if it is due entirely to the fact that the parent
material is red.

InTRAZONAL 801IL—Any of the great groups of soils with more or less well-de-
veloped soil characteristics that reflect the dominating influence of some local
factor of relief, parent material, or age over the normal effect of the climaie
and vegetation. IEach group of these soils may be found associated with
two or more of the zonal groups. In the United States the groups included
are as follows (the terms are defined in this glossary): Brown Forest soil,
Rendzina, Bog, Half Bog, Wiesenbéden, Alpine Meadow, Ground-Water
Podzol, Ground-Water Laterite, Planosol, Solonchak, Solonetz, and Soloth.
(See Great soil group; Parent material; Zonal soil.)

Ion—An electrically charged clement or group of elements in an electrolyte.
More broadly, an electrically charged particle. (See Electrolyte.)

KamE—A short irregular ridge, hill, or hillock of stratified glacial drift. Most
kames are hilly and are interspersed with depressions sometimes known as
“kettles,” having no surface drainage. (Sce Drift.)

LacusTrINE DEPOsITs—Materials deposited by lake waters.

Lanp—The total natural and ecultural environment within which production
must take place. Its attributes include climate, surface configuration, soil,
water supply, subsurface conditions, etc., together with its location with
respect to centers of commerce and population. It should not be used as
synonymous with soil or in the sense of the earth’s surface only.

Agricultural—Land in farms regularly used for agricultural production. The
term includes all the land devoted to crop or livestock enterprises; i. c., the
farmstead, lanes, drainage and irrigation ditches, water supply, cropland,
and grazing land of every kind in farms. It should not be used as synony-
mous with land in farms, cropland, pasture land, land suitable for crops, or
land suitable for farming. The term “nonagricultural land” should not be
used in the sense of land not suited to crops; such terms as “nonplowable,”
“nonarable,” “land not in farms,” and “‘land unsuited to crops,” to suit the
case, are preferable.

Arable—Land which, in its present condition, is physically capable, without
further substantial improvement, of producing crops requiring tillage.

Badland—Nearly or partly barren, rough, broken land strongly dissected by
streams; most common in semiarid and arid regions, where streams have
entrenched themselves in soft geological materials, such as clays, soft shales,
sandstones, and limestones.

Cropland—Land regularly used for crops, cxcept forest crops. Cropland in-
cludes rotation pasture, cultivated summer fallow, or other land ordinarily
used for trops but temporarily idle.

Forest—Land not in farms, bearing a stand of trees of any age or stature, in-
cluding scedlings (reproduction), but of species attaining a minimum average
height of 6 feet at maturity, or land from which such a stand has been re-
moved, which is not now restocking, and on which no other use has been
substituted. Forest on farms is called farm woodland or farm forest.

Grazing—Land regularly used for grazing, except cropland and rotation pasture.
It is not confined to land suitable only for grazing.

Scabland—Land characterized by numerous outcrops of lava rock or scoria.
This term, or “scabby land,” is also applicd locally to land having a large
number of bare spots of Solonetz or solodized-Solonetz soils. (See Scoria;
Solodized; Solonetz.) )

Waste—Land essentially incapable of producing materials or services of value.
This term should not be used to describe idle farm or forest land.

Lanpscare (as used in soil geography)—The sum total of the characteristics
that distinguish a certain area on the earth’s surface from other arcas. These
characteristics are the result not only of natural foreces but of human occu-
pancy and use of the land. Included among them are such features as soil
types, vegetation, rock formations, hills, valleys, streams, cultivated fields,
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roads, and buildings. All of these features together give the area its dis-
tinguishing pattern. The term may be used in a broad sense to include the
complex pattern of an extensive area, such as the rural landscape, the moun-
tain landscape, or the Chernozem landscape, or it may be restricted more
closely by some factor or combination of factors, asthelandscape of the Miami-
Brookston soil association, the landscape of the Miamni silt loam, or the land-
scape of the forested Plainfield sand.

Laxp cuassiricarion—Classification of specific bodies of land according to their
characteristies or to their capabilities for use. A natural land classification
may be defined as one in which the natural land types are placed in categories
according to their inherent characteristics. A land classification aceording
to use capabilities may be defined as one in which bodics of land are classified
(on the basis of physical or both physical and economie considerations) ac-
cording to their capabilities for man’s use, with sufficient detail of categorical
definition and cartographic (mapping) expression to indicate thosc differcnees
significant to men.  (Sce Catlegory.)

Lanp rEcLaMATION—Making land capable of more intensive use by changing its
character, environment, or both through operations requiring collective
effort. The clearing of stumps, brush, and stones from land, or simple
techniques of erosion control that can be effected by the individual, are not
to be included with reclamation.

Laxp TypE—Land uniformly possessed of particular distinguishing charaecteris-
ties. A natural land type is land having a particular set of defined natural
characteristics, principally of soil, climate, relief, stoniness, and native
vegetation.

LAND UsEs, MAJOR RURAL—(1) Crop production (production of crops ordinarily
harvested by man, exeept forest). (2) Grazing. (3) Forestry (production
of repeated crops of forest products). (4) Recreation, including observa-
tion for eduecational purposes. (5) Wildlife preservation, propagation, or
both. (6) Mineral extraction. (7) Protcction (use of land to prevent
injury to water supplies or to other niore valuable land).

Laxp-usE PATTERN—The arcal design or arrangement of land uses, major and
minor, and of operation units.

LaND-UsE pLANNING—The development of plans for the uses of land that will,
over a long period, best serve the general welfare, together with the formula-
tion of ways and means of achieving such uses.

LareriTe somLs—The zonal group of soils having very thin organic and organie-
mineral layers over reddish leached soil that rests upon highly weathered
material, relatively rich in hydrous alumina or iron oxide, or both, and poor
in silica; usually deep-red in color. Laterite soils are developed under the
tropical forest in a hot, moist, or wet-dry climate with moderate to high rain-
fall. (This definition is somewhat broader than some authoritics might carc
to accept. The term is sometimes restricted to the highly weathered material
with definite reticulate mottling as first described in India.) From the Latin
for brick. (Sec Leaching; Reticulate mottling; Zonal soil.)

Larerizarion (Lateritization)—The characteristic process which tends toward the
production of Latcrites and lateritic soils. Issentially it is the process of the
silica removal with consequent increase in the alumina and iron oxide content
and decrcase in basc-exchange capacity of the soil. (Sece Exchange;
Latcrite soils.)

Leacuine—Removal of materials in solution.

Live—Strictly, calcium oxide (CaQ), but, as commonly used in agricultural
terminology, calcium carbonate (CaCO;) and calcium hydroxide (Ca(OH),)
are included. Agricultural lime refers to any of thesc compounds, with or
without magnesia, used as an amendment for acid soils.

LivestoNe—A gencral name for rocks composed essentially of calcium carbonate.
There are a great many different varietics varying in physical and chemical
composition. Among these may be mentioned coralline limestone, composed
of fragments of coral; dolomitic limestone, composed of a mixture of caleium
and magnesium carbonates with minor impurities; and oolitic limestone, con-
sisting of small, round grains resembling the roe of fish cemented together.
Some dolomitic and oolitie limestones are composed of small roundish shells of
minute animals.

*LiTHosoLs (skcletal soils)—An azonal group of soils having no clearly expressed
soil morphology and consisting of a freshly and imperfectly weathercd mass of
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rock fragments; largely confined to steeply sloping land. Litho is from the
Greek for rock. (See Azonal soil; Morphology, soil).
Loaa soiL—Sec Texture.

MaNcuym TERRACE—See Terrace.

Mart—An carthy crumbling deposit consisting chiefly of caleium carbonate mixed
with clay or other impurities in varying proportions. It is used frequently
as an amendment for soils defieient in lime.

MATURE so1L—A soil with well-developed characteristics produced by the natural
processes of soil formation, and in equilibrium with its environment.

MEDITERRANEAN CLIMATE—See Climate.

MzeLLow soIlL—A soil that is easily worked or penetrated.

MusoPiYTIC VEGETATION— Vegetation that grows under medium conditions of
atmospheric or soil moisture, as contrasted with xerophytic vegetation, able
to withstand periodic or permanent conditions of low moisture; hydrophytic
or aquatic vegetation; and halophytic vegetation, able to grow in soil of
abnormally high salt content.

METAMORPHIC (OR METAMORPHOSED) ROCK—A rock the constitution of which
has undergone pronounced alteration. Such changes are generally effected
by the combined action of pressure, heat, and water, frequently resulting in
a more compact and more highly crystallinc condition of the rock. Gneiss,
schist, and marble are common examples.

MicrocrimaTE—Local climatic conditions, brought about by the modification of
general climatie conditions by local differences in clevation and exposure.

MicrorELIEF—Minor surface configurations, such as low mounds or shallow pits.

MiNERAL s01L—A general term used in reference to any soil composed chiefly of
mineral matter. .

MogILF $01L coLLoIDS—Soil colloids sufficiently dispersed that they may move in
the soil with the pereolating waters. (Sec Colloid, soil.)

MorrroLoaGy, soiL—The physical constitution of the soil including the texture,
structure, porosity, consistence, and color of the various soil horizons, their
thickness, and their arrangement in the soil profile. (Sce Horizon, soil;
Profile.)

MorTLED (mottling)—Irregularly marked with spots of different colors.

Mvuck—Fairly well decomposed organic soil material, relatively high in mineral
content, dark in color, and accumulated under conditions of imperfect
drainage.

MuLL—A type of organic surface horizon of forested soils in which the organic
matter is well decomposed and largely humus, granular in structure, rela-
tively rich in bases, and medium acid to slightly alkaline in reaction. (See
Horizon, soil; Humus; Reaction, soil.)

NEUTRAL s01L—A soil that is not significantly acid or alkaline; strictly one having
a pl-)[ of 7.0; practically, one having a pH between 6.6 and 7.3. (Sce Reaction,
soil.

NicuoLs TERRACE—See Terrace.

NrrrivicaTioN—Formation of nitrates from ammonia as in soils by soil organisms.

NrrroceEN FixarioN—The conversion of atmospheric (frec) nitrogen to nitrogen
compounds. In soils, the assimilation of free nitrogen from the air by soil
organisms (making the nitrogen eventually available to plants). Nitrogen-
fixing organisms associated with plants such as the legumes are called sym-
biotic; those not definitely associated with plants are called nonsymbiotic.

NoncaLcaArREOUs—Kree from caleium carbonate.

*Noncarcic BRowN soius—The zonal group of soils with slightly acid light-
pinkish or light reddish-brown A horizons over light reddish-brown or
dull-red B horizons developed under mixed grass and forest vegetation in a
subhumid wet-dry climate. (See Horizon, soil; Zonal soil.)

NorMAL so1L—A soil having a profile in equilibrium with the two principal forces
of the environment—native vegetation and climate—usually developed on
the gently undulating (but not strietly level) upland, with good drainage, from
any parent material, not of extreme texture or chemical composition, that
has been in place long enough for bioclogical forces to exert their full effect.
(See Parent material; Profile.)

NuT srrUCTURE—Sce Structure, soil.
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Nurrients, PLANT—The elements taken in by the plant, essential to its growth,
and used by it in the elaboration of its food and tissue. These include nitro-
gen, phosphorus, caleium, potassium, magnesium, sulphur, iron, manganese,
copper, boron, zine, and perhaps others obtained from the soil; and earbon,
hydrogen, and oxygen, obtained largely from the air and water.

OceaNic cLiMATE—See Climate.

*OrpER (soil classification)—The highest eategory in soil classification. The three
orders arc zonal, intrazonal, and azonal soils (defined elsewhere in the glossary)
in the system of classification outlined in this Yearbook. (See Category.)

OrGANIC 801L—A general term used in reference to any soil the solid part of which

is predominantly organic matter.

OrTERDE—See Ortstein.

OrtsTEIN—Hard, irregularly cemented, dark-yellow to nearly black sandy mate-
rial formed by soil-forming processes in the Jower part of the solum. Similar
material not firmly cemented is known as orterde.  (Sce Solum.)

OxipE—A compound of any element with oxygen alonc.

Ox1pATION—Any chemical change involving the addition of oxygen or its ¢chemical
equivalent. More technically, any chemical change involving an inecrease of
positive or a decrease of negative valence.

PARENT MATERIAL—The unconsolidated mass from which the soil profile develops.
(Sce Profile.)

PArENT RocK—The rock from which parent materials of soils are formed. (See
Parent materials.)

Prat—Unconsolidated soil material consisting largely of undecomposed or
slightly decomposed organic matter accumulated under conditions of exces-
sive moisture. :

PepaLFER—A term introduced by Marbut for a soil in which there has been a
shifting of alumina and iron oxide downward in the soil profile but with no
horizon of carbonate accumulation. Roughly equivalent to “soils of the
humid regions.”” Derived from terms meaning soil, aluminum, iron. (Sec
Carbonate accumulation ; Horizon, soil; Profile.)

Pepocar—A term introduced by Marbut for a soil with a horizon of accumulated
.carbonates in the soil profile. Roughly equivalent to ‘‘soils of the arid and
semiarid regions.” Decrived from terms meaning soil, calcium. (Sce Car-
bonate accumulation; Horizon, soil; Profile.)

PrpoGcENIC PROCESSES—Processes of soil formation.

Pepovrocic (pedological)—Pertaining to pedology or soil science.

Prporocist—One versed in pedology; a soil scientist.

Peporoay—The science that treats of soil; soil science. Pedo is from the Greck
for ground or earth. The term is used commonly for the more fundamental
aspects of soil science, whercas the term agrology is used sometimes for the
applied phases of the subject. In the United States, the term “agronomy”
is used frequently to cover the applied phases of both soil science and the
several plant sciences dealing with erops. This use of agronomy is so broad
as to be somewhat confusing, however, and more and more this term is being
confined to the applied phasecs of the plant sciences dealing with crops. The
term “‘edaphology’” has been used by some as an approximate equivalent to
soil science and by others to cover plant-soil relationships.  Although it is not
widely used, one of its derivatives, edaphie, is used by ecologists as a general
term for soilinfluences or conditions.  (Sec Ecology; lidaphology.)

PeLite—A general name for rocks composed of fine particles of clay or mud, such
as clay and shale.

PrnerLAIN—A land surface reduced by erosion almost to base level so that most
of it is approximately a plain. In physiography the term ‘pencplain’ is
applied to old land surfaces which were formerly reduced almost to base level
and subscquently raised bodily to a higher level, and which may or may not
have been again intcrsected by streams. Where intersected, the old pene-
plain surface is represented by remaining flat hilltops, and in many places it is
possible to trace remains of scveral different peneplain levels.  Pene is from
the Latin for almost.

pH—A notation introduced by Sorensen to designate relatively weak acidity and
alkalinity, such as is encountecred in soils and biological systems. 'Tech-
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nically, the common logarithm of the reciprocal of the hydrogen-ion conecen-
tration of a system. A pH of 7.0 indicates precise neutrality, higher values
indicatec alkalinity, and lower values acidity. (Sce Reaction, soil.)

PrASE, soiL—That part of a soil unit or soil type having minor variations in
characteristics used in soil classification from the characteristics normal for
the type, although they may be of great practical importance. The varia-
tions are chiefly in such external characteristics as relicf, stoniness, or accel-
erated erosion.

*PrLaNosoL—AnN intrazonal group of soils with eluviated surface horizons under-
lain by B horizons more strongly illuviated, ccmented, or compacted than
associated normal soils, developed upon nearly flat upland surface under grass
or forest vegetation in a humid or subhumid climate. (See Eluviation;
Horizon, soil; Intrazonal soil.)

Prasric—Capable of being molded or modeled without rupture; not friable.

Prary—=See Structure, soil.

Pocosin—A local term for a swamp, usually containing more or less peat, char-
acteristie of southeastern United States.

Popzorn SorLs—A zonal group of soils having an organic mat and a very thin
organic-mineral layer above a gray leached layer which rests upon an illuvial
dark-brown horizon, developed under the coniferous or mixed forest, or under
heath vegetation in a temperate to cold moist climate. Iron oxide and
alumina, and sometimes organic matter, have been removed from the A and
deposited in the B horizon. From the Russian for like, or necar, ash. (See
Fluviation; Horizon, soil; Leaching; Zonal soil.)

Popzoric soiLs—=Soils that have been formed wholly or partly under the in-
fluence of the podzolization process.

PopzorizaTioN—A general term referring to that process (or those processes) by
which soils are depleted of bases, becomne acid, and have developed eluvial A
horizons (surface layers of removal) and illuvial B horizons (lower horizons
of accumulation). Specifically the term refers to the process by which a
*Podzol is developed, including the more rapid removal of iron and alumina
than of silica, from the surface horizons, but it is also used to include similar
processes operative in the formation of certain other soils of humid regions.
(See Eluviation; Horizon, soil; Podzol soils.)

Porosiry, soiL—The degree to which the soil mass is permeated with pores or
cavities. It is expressed as the percentage of the whole volume of the soil
which is unoccupied by solid particles.

Prairie sorLs—The zonal group of soils having a very dark brown or grayish-
brown surface horizon, grading through brown soil to the lighter colored
parent material at 2 to 5 feet, developed under tall grasses, in a temperate,
rcelatively humid climate. The term has a restricted meaning in soil science
and is not applied to all dark-colored soils of the trecless plains but only to
those in which carbonates have not been concentrated in any part of the
profile by the soil-forming processes.  (Sec Horizon, soil; Profile; Zonal soil.)

PrecIPITATION-EFFECTIVENESS (P-E) iNpDEx—The sum of the 12 monthly quo-
t-ienl;ci Zof precipitation divided by evaporation. (See Thornthwaite, 402a,
402b.

PrismaTic—See Structure, soil.

Propucriviry (of soil)—The capability of a soil for producing a specified plant or
sequence of plants under a specified system of management.

ProviLE, so1L—A vertical section of the soil through all its horizons and extending
into the parent material. (Sce Horizon, soil; Parent material.)

REacTION, soiL—The degree of acidity or alkalinity of the soil mass expressed in
pH values, or in words as follows:

pH pH
Extremely acid. ... _____________. Below 4.5 Neutral 8______ _____________________ 6.6-7.3
Very strongly acid_ ... .______ .5-5.0 Mildly alkaline...._ 7.4-8.0
Strongly acid . Strongly alkaline_____ 8.1-9.0
Medium acid - Very strongly alkaline.. 9.1 and higher

Slightly acid...

2 Ttalic numbers refer to Literature Cited, p. 1181,

3 Striet neutrality is preeisely pH 7.0.  Very few actual soil samples have this value and those having pIT
values between 6.6 and 7.3 are ennsidered, for all practical purposes, neutral. For more precise identification,
those between 6.6 and 7.0 may be described as very slightly acid and those between 7.0 and 7.3 as very
mildly alkaline.
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*REDpDISH BROWN so1Ls—A zonal group of soils with a light-brown surface horizon
of a slightly reddish cast, which grades into dull reddish-brown or red ma-
terial heavier than the surface soil, thence into a horizon of whitish or pinkish
lime accumulation. Developed under shrub and short-grass vegetation of
warm-temperate to tropical regions of scmiarid elimate. (Sec Horizon, soil;
Zonal soils.)

Rep DusErr sorL—A zonal group of soils having light reddish-brown friable soil
over a reddish-brown or dull-red heavy horizon grading into an accumulation
of carbonate of lime; found in warm-temperate and tropical deserts and char-
acterized by more or less scant desert-shrub vegetation. (See Carbonate
accumulation; Horizon, soil; Zonal soils.)

*REDDISH-BROWN LATERITIC SOILS—A zonal group of soils with dark reddish-
brown granular surface soils, red friable clay B horizons, and red or reticu-
lately mottled lateritic parent matcrial; developed under humid tropieal
climate with wet-dry seasons and tropical forest vegetation.  (See Horizon,
soil; Lateritic soils; Parent material; Zonal soil.)

*REDDISH CHESTNUT SOILS—A zonal group of soils with dark-brown, tinted pink-
ish or reddish surface soils up to 2 feet thick over heavier reddish-brown soil
over grayish or pinkish lime acecumulation; developed under warm-temperate
semiarid climate and mixed grass vegetation with some shrubs.  Approxi-
mately equivalent to southern Chernozem. (Sec Chernozem soils, Zonal
soil.)

*REDDISH PRAIRIE 80ILs—A zonal group of soils with dark reddish-brown, slightly
to medium acid surface soils grading through somewhat heavier reddish
material to the parent material; developed under warm-temperate humid
to subhumid climate and tall-grass vegctation. (See Parent material;
Zonal soil.)

*RED Popzoric sorms—A zonal group of soils having thin organic and organic-
mineral layers over a ycllowish-brown leached layer which rests upon an
illuvial red horizon; developed under a deciduous or mixed forest in a warm-
temperate moist climate. Iiquivalent to Red soils. (Sce Eluviation; T.each-
ing; Horizon, soil; Zonal soil.)

RepUCcTION—Any chemical change involving the removal of oxygen or its chemical
equivalent. More technically, any chemical change involving a deerease of
positive or an increasc of negative valence.

REGIONAL PROFILE (soil)—A soil profile that owes its character largely to the
cffeets of the climate and vegetation normal for the region in whieh it has
formed. The mature normal soil characteristic of a given soil region.  (See
Profile.)

Revier—The elevations or inequalities of a land surface, considered colleetively.

RENDZINA S0ILS—An intrazonal group of soils, usually with brown or black
friable surfacc horizons underlain by light-gray or yellowish calcarcous ma-
terial; developed under grass vegetation or mixed grasses and forest, in humid
and semiarid regions from relatively soft, highly caleareous parent material.
I'rom a Polish peasant term for productive calcarcous soils. (See Horizon,
soil; Intrazonal soil; Parent material.)

RESIDUAL OR SEDENTARY MATERIAL—So0il material presmnably developed from
the same kind of rock as that on which it lics. The term “residual” is some-
times incorreetly applied to soils.

RETICULATE MOTTLING—A network of ecoarse streaks of different colors in soils or
parent materials; applied especially to lateritic materials and Laterite.  Some-
times called vermiculate mottling. (See Laterite soils; Parent material.)

R ErosioN—~See Erosion.

SALINE so1L—A soil containing an excess of soluble salts, more than approximatecly
0.2 pereent, not excessively alkaline, pH less than 8.5; approximately equiva-
lent to Solonchak. (See Solonchak.)

Savt—The produet, other than water, of the reaction of a base with an acid.

Sanp—Small rock or mineral fragments having diameters ranging from 1 to 0.05
mm; coarse sand, 1 to 0.5; sand, 0.5 to 0.25; fine sand, 0.25 to 0.1; very finc
sand, 0.1100.05. The term “sand’ is also applied to soils containing 90 per-
cent or more of all grades of sand combined. Although usually made up
chiefly of quartz, sands may be composed of any materials or mixtures of
mineral or rock fragments.



1176 4 Yearbook, 1938

ScaBLaAND—See Land.

Scoria—A slaglike clinker deposit characteristic of burned-out coal beds, cs-
pecially in the western Great Plains. The term “scoria” is also applied
to slaglike lava deposits. .

Secoxp BoTroM—The first terrace level of a stream valley lying above the flood
plain, rarely or never flooded. (Sce First bottom; Flood plain.)

SEDIMENTARY ROCK—A rock composed of particles deposited from suspension in
water. The chief groups of sedimentary rocks arc (1) conglomerates (from
gravels), (2) sandstones (from sands), (3) shales (from clays), and (4) lime-
stones (from caleium carbonate deposits); but there are many intermediate
types.

SEMIARID CLIMATE—See climmate.

Sericriic PHYLLITE—A phyllite containing a large proportion of the scaly variety
of muscovite mica known as sericite.

SERIES, s01L—A group of soils having genetic horizons similar as to differentiating
characteristics and arrangement in the soil profile, except for the texture of
the surface soil, and developed from a particular type of parent material. A
serics may include two or more soil types differing from one another in the
texture of the surface soils. (See Horizon, soil; Parent material; Profile;
Type, soil.)

SHEET EROsION—See Erosion.

SIEROZEM SOILs—A zonal group of soils having a brownish-gray surface horizon
that grades through lighter colored material into a layer of earbonate accumu-
lation and frequently into a hardpan layer, developed under mixed shrub
vegetation in a temperate to cool arid climate. From the Russian for gray
ecarth. (Scc Carbonate accumulation; Hardpan; Horizon, soil.)

SILICA-ALUMINA RaTIO (in soils and colloids)—Since equal weights of substances
are not equal in chemical value, in order to compare chemically the quantities
of substances found by analyses of soils or of their colloids, it is customary
to divide the actual weights (or the percentage amounts) of substances by
their formula weight, in order to obtain the relative number of chemical
units. These relative quantitics may then be expressed as a ratio. If then,
in a colloid, the quantities of silica and of alumina are found to be 30.90 and
32.58, then the silica-alumina ratio is—

30.90
T60.3

32.58
102.2

This means that in this colloid there are 1.61 units of silica as compared with
1 of alumina. Usually, ratios of this sort are more useful in the study of soil
colloids than of soils. This apparently irregular method of expression of the
relative chemical units in soil colloids is due to the fact that these colloids
are complex mixtures of a variety of compounds, and therefore the ordinary
mode of expression of chemical composition by formulas is impossible.

SiLica-sBSQUIOXIDE RATIO—If the analysis of a soil colloid shows the presence of
44.86 silica, 7.40 iron oxide, and 22.04 alumina, then the silica-sesquioxide
ratio is found as follows:

44.86~ 60.3=0.7440
7.40--159.7=0.0463
22.04~+-102.0=0.2161

The quotients represent the relative chemical unit quantities of these three
substances in this colloid. If 0.744 is divided by the sum of 0.0463 and 0.2161,
the quotient is 2.84, the silica-sesquioxide ratio. This means that for cach
unit of the alumina and iron oxide, taken together, there are 2.84 units of
silica. The two oxides, alumina (Al;O;) and iron oxide (Fe;0;), are the only
two oxides in soils, in any considerable quantity, in which the elements are
present in the ratio of 2 to 3, or 1 to 134; hence the term sesquioxide.  (See
Silica-alumina ratio.)

SiLT—Small mineral soil grains the particles of which range in diameter from
0.05 to 0.002 min (or 0.02-0.002 mm in the international system). (Formerly
0.05-0.005 mm.)

=1.61
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SKELETAL soiLs—Equivalent to Lithosols.

Soi.—The natural medium for the growth of land plants on the surface of the
carth. A natural body on the surface of the earth in which plants grow,
composed of organic and mineral materials.

So1L cuimarE—Moisture and temperature conditions within the soil.

SoiL map—A representation designed to portray the distribution of soil types,
phases, and complexes as well as other selected cultural and physical features
of the earth’s surface necessary for convenience in its use.

Detailed—The boundaries of soil types and phases are plotted upon the basc
map from precisely located points and from observations made throughout
their course in sufficient detail to indicate those differences of significance in
the use of the land.

Reconnaissance—The boundaries between the soil types and phases are plotted
from observations made at intervals.

Detailed-reconnaissance—A map having parts constructed according to the
requirements of the detailed soil map and parts according to the less rigid
requircments of the reconnaissance soil map. (Sec Complex; Phase; Type.)

SoIL SURVEY REPORT—A written report accompanying a soil map describing the
area surveyed, the characteristics and capabilities for use of the soil types
and phases shown on the map, and the principal factors responsible for soil
devclopment. (Sce Phase; Type.)

SorLop1zeEp 801L—A soil that has been subjected to the processes responsible for
the development of a Soloth and having at least some of the characteristics of
a Soloth. (See Soloth soils.)

SoLoNcHAK sOILs—An intrazonal group of soils having a high concentration of
soluble salts; usually light colored; without characteristic structural form;
developed under salt-loving grass or shrub vegectation mostly in an arid, semi-
a.ridS or subhumid climate. ¥rom the Russian for salt. (See Intrazonal
soil.

SoLoNETZ sorLs—An intrazonal group of soils having a variable surface horizon
of friable soil underlain by dark hard soil, ordinarily with columnar structure;
usually highly alkaline; developed under grass or shrub vegetation, mostly
in a subhumid or semiarid climate. From the Russian for salt. (See
Horizon, soil; Intrazonal soil; Structure, soil.)

SoroTH sorLs—An intrazonal group of soils having a thin surface layer of brown
friable soil above a gray leached horizon which rests upon a brown or dark-
brown horizon; developed under shrubs, grasses, or mixed grasses and trees
usually in a semiarid or subhumid climate. From the Russian for salt.
Solodi or Solodee, plural forms, also are used. (See Horizon, soil; Intrazonal
soil; Leaching.)

SoLuM—The upper part of the soil profile, above the parent material, in which the
processes of soil formation are taking place. In mature soils this includes
the A and B horizons, and the character of the material may be, and usually
is, greatly unlike that of the parent material beneath. ILiving roots and
life processes are largely confined to the solum. (Sce Horizon, soil; Parent
material.)

Stratiriep—Composed of, or arranged in, strata or layers, as stratified alluvium.
The term is applied to geological materials. Those layers in soils that are
produced by the processes of soil formation are called horizons, while thosc
inherited from the parent material are called strata.

STRIP cROPPING—Strip cropping is a practice of growing ordinary farm crops in
long strips of variable widths, across the line of slope, approximately on the
contour, on which dense-growing crops arc seeded in alternate strips with
clean-tilled crops.

StrUCTURE, soiL—The morphological aggregates in which the individual soil
particles are arranged. The following arc the principal types of soil struc-
ture:

Prismatic—DBlocky structure with the vertical axis of the blocks longer than the
horizontal, as in the B horizon of many Chestnut soils.

Nutlike—Blocky structure, angular, as in the B horizon of the Gray-Brown
Podzolie soils, or rounded, as in the B horizon of many Chernozems.

Coéumnar—Prismatic with rounded tops, as in the B horizon of the solodized-

olonetz.

Platy—Thin horizontal plates, as in the A, horizons of the Podzol and the
solodized-Solonetz.
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Crumb—~Gencrally soft, small, porous aggregates, irregular in shape, as in the
A, horizons of many soils.

Granular—IHard or soft but firm small aggregates, angular or rounded, as in the
A horizon of many Chernozems.

Fragmental—Hard or soft but firm irregular aggregates, angular or subangular,.
as in many young soils developed from silty or clayey alluvium.

*Phylliform—Thin leaflike layers, less distinet and thinner than platy. Where
this condition is confined to inherited layers, as in the C horizon of soils
developed from thin-bedded sediments, the term laminated is used.

To indicate a lack of definite structure, the following terms arc normally used:

Single grain—Each grain by itself, as in dune sand (structureless).

Massive—Large uniform masses of cohesive soil, sometimes with irregular
cleavage, as in the C horizons of many heavy clay soils (structureless).

(See Aggregate; Alluvium; Chernozem soils; Gray-Brown Podzolic soils; Hori-
zon, soil; Morphology; Solodized; Solonetz soils.)

SuBuuMID cLIMATE—Sec Climate.

*SUBORDER (soil classification)—The second highest category in soil classification,
includh))g the main groups of great soil groups. (See Category; Great soil
groups. .

SussoiL—Roughly, that part of the solum below plow depth. (Sec Solum.)

SurrAcE sorL—That part of the upper soil of arable soils commonly stirred by
tillage implements or an equivalent depth (5 to 8 inches) in nonarable soils.

Symsroric—Sec Nilrogen fixation.

Tavrus—Fragments of rock and soil material collected at the foot of cliffs or steep
slopes, chielly as a result of gravitational forees.

Trrracs (for control of run-off, or soil erosion, or both)—A broad surface channel
or embankment construeted across the sloping lands, on or approximately
on contour lines, at speeifie intervals.  The terrace intercepts surplus run-off,
to retard it for infiltration or to direct the flow to an outlet at nonerosive
velocity.

. Types of terraces:

Absorplive—A ridge type of terrace used primarily for moisture conservation.
It is adapted to low slopes and absorptive soils. A Mangum terrace is a
broad-bascd ridge type, named for the man who first designed it.

Bench—A terrace approximately on the contour, having a steep or vertical
drop to the slope below, and having a horizontal or gentle sloping part
which is farmed. It isadapted to the steeper slopes.

Drainage—A broad channel-lype terrace used primarily to conduct water
from the field at a low velocity. It is adapted to less absorptive soil and
regions of high rainfall. A Nichols terrace is a broad-channel type named
after the man who first designed it. :

TerrACE (geological)—A flat or undulating plain, commonly rather narrow and
usually with a steep front, bordering a river, a lake, or the sea. Many
streams are bordered by a serics of terraces at different levels, indicating the
flood plains at succcssive periods. Although many older terraces have
become more or less hilly through dissection by streains, they are still regarded
as terraces.

TexTurE, soiL—The relative proportion of the various size groups of individual

~ soil grains.

Sm’% separates—The individual size groups of soil particles, such as sand, silt, and
clay.

Soil class—Classes of soil based on the relative proportion of soil separates.
The prineipal classes, in increasing order of the content of the finer separates,
are as follows: Sand, loamy sand, sandy loam, loam, silt loam, clay loam, and
clay. These may be modified according to the relative size of the coarser
particles to fine sand, loamy fine sand, fine sandy loam, very fine sandy loam,
coarse sandy loam, gravelly sandy loam, gravelly loam, cobbly loam, sandy
clay, stony clay, silty clay, stony loam, cte.

Tin (glacial)—A deposit of earth, sand, gravel, and boulders transported by
glaciers. Till is unstratified.

Triun pPLaiN—A level or undulating land surface covered by glacial till.

Tiura—The physical condition of a soil in respect to its fitness for the growth of a
specificd plant.

TopsorL—A general term applied to the surface portion of the soil, ineluding the
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average plow depth (surface soil) or the A horizon, where this is decper than
plow depth. It cannot be precisely defined as to depth or productivity
except in reference to a particular soil type.

TRANSITIONAL s0IL—Soil that does not clearly belong to any important soil
group or scries with which it is associated, but has some propertics of each.

TRANSPORTED SOIL MATERIALS—Parent materials of soils that have been moved
from the place of their origin and redeposited during the weathering process
itself or during some phase of that process, and which consist of, or arc
weathered from, unconsolidated formations.

TrockeENTORF—A peatlike deposit, relatively undeeomposed, found on the surface
of well-drained soils under forest cover, and composed of the remains of
leaves and fragments of wood. From the German for dry turf.

TRUNCATED SOIL PROFILE—A s0il profile that has had a part of the solum removed
by accclerated erosion.  (Sce Solum.)

Turr (tufa)—A rock composed of the finer kinds of voleanie detritus, usually more
or less stratified and in various states of consolidation. There arec many
varicties. Tufa applies to similar rocks, but more especially to a kind of
porous rock formed as a deposit from springs or strecams; usually applied to
ca,]c;n‘eous deposits (travertine) in the phrase, ‘“calcareous tufa.””  (Sce Detri-
tus.

Tuorraceous—Of, pertaining to, or like tuff.

TuNbpRA s0ILS—A zonal group of soils having dark-brown highly organic layers
over grayish horizons which rest on an ever-frozen substratum; developed
under shrubs and mosses in cold, semiarid to humid climates, i. e., in Arctic
regions. (Sce Horizon, soil; Zonal soil.)

Tyrr, sorL—A group of soils having genetic horizons similar as to differentiating
characteristics, including texture and arrangement in the soil profile, and
developed from a particular type of parent material. (See Horizon, soil;
Parent material; Profile.)

UNCONSOLIDATED (soil material)—Soil material in a form of loose aggregation.

VARNISH, DESERT—A glossy coating of dark-colored compounds, probably com-
posed largely of iron oxides, covering pebbles, stones, and large rock surfaces
cxposed in hot deserts.

VERTICAL zONALITY OF soI1Ls—The distribution of different great soil groups on
mountain slopes, each group occupying a definite climatic and vegetation
zone. (See Great soil group.)

VESICULAR STRUCTURE—Soil structure characterized by round or cgg-shaped
cavitics or vesicles.

WasTeE LAND—See Land.

WarER TABLE—The upper limit of the part of the soil or underlying material
wholly saturated with water.

WearHERING—The physical and chemical disintegration and decomposition of
rocks and minerals.

WET cLiMaTE—Sce Climate.

WET-DRY cLIMATE—See Climate.

WiesENBODEN (Meadow soils)—An intrazonal group of soils with dark-brown or
black soil high in organic matter grading at 6 to 30 inches into gray soil;
developed under grasses and sedges, mostly in a humid or subhumid climate.
(See Intrazonal soils.)

*YrLLOW PobzoLic soiLs—A zonal group of soils having thin organic and organic-
mineral layers over a grayish-yellow leached layer which rests on a yellow
horizon; developed under the coniferous or mixed forest in a warm-temperate
moist climate. KEquivalent to Yellow soils.

*YrELLowisH-BrowN LATERITIC soiLs—A zonal group of soils characterized by
yellowish-brown friable and granular surface horizons high in clay content
over yellow or reddish-yellow friable clay material overlying parent materials
usually not strongly mottled. Ibeveloped under tropical forest in hot, humid
to svjlbhumid, wet-dry climate. (Sce Horizon, soil; Parent material; Zonal
soil.

XEROPHYTIC VEGETATION—Vegetation characteristic of the desert regions; thorny
brush, cacti, shrubs, and small flowering annual and perennial plants.
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ZoNaL soiL—Any one of the great groups of soils having well-developed soil
characteristics that reflect the influence of the active factors of soil genesis—
climate and living organisms, chiefly vegetation. In the United States these
groups include the following (defined elsewhere in this glossary): Tundra,
Podzol, Brown Podzolic, Gray-Brown Podzolie, Red and Yellow Podzolie,
Yellow1sh-Blown and Reddish-Brown Lateritie, Laterite, Prairic, Reddish
Prairic, Noncalcic Brown, Degraded Chernozem, Chernozem, Chestnut,
Reddish Chestnut, Brown, Reddish Brown, Sierozem, Desert, and Red
Desert soils. (SLG Great soil groups.)
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exchange in soils, value_._._________________ 579 | Alabama Extension Service, work with winter
formation in soils_._.___.__ 579.580 | legumes...______ ... _____________________
true, cause of soil acidity- - 578-579 | Alamance soil area, description__.......__ 1064, 1065

Acreage, instability, examples 172 | Alaska—

Actinomyces, activity in soil . __ 944 | Fairbanks soil area, description. . . - 1149-1151

Adsorption theory of soil acidity...._-_ 577,578 | Gilmore soil area, description___ _ 1149-1151

Aeration, adequate, requirement of soils. 754 grassland area, deseription__________________ 1151

Aerobes, activity in soil 942 Knik soil area, description.___ _ 1148, 1149

Agents, county. See County Age! Muskeg soil area, description. _ 1148,1149

Agricultural— soils of, description___________ - 1148-1151
adjustment program, discussion.......__. 305-311 | Tanana soil area, description_ - 1149-1151
conservation— tundra area, description

program, policies_.___ 311-312 | ALBRECHT, WILLIAM A.: Loss of Soil Orgamc
programs, 1936-38._- ee-eemcooeoo-- 281,282 | © Matter and Its Restoration. ... 7— 60
finance— . Alderwood soil area, description 1036
changes, remedies. Donald Jackson, R. ALEXANDER, L The Physical Nature of
Clifford Hall, Roy M. Green, and Soil. With T. D. Rice.__________._.____ 887-896
DavfldtL chkens_r__._]_ __________ B "—’d65—278 Alfalfa—
imperfec 10ns, cause ol sol misuse. avl - N
1" Wickens, R. Clifford Hall, and s ——
. Donald Jackson__........._......... 158-170 | residual effect of phosphate fertilizer...... 391, 302
income. See Income, agricultural. soil requirements_ . ____________________ 763, 764
prices. See Prices, agricultural. stage of maturity and cuttings, effect on
production— calcium and phosphorus content._._.___ 787, 788
instability... .. oo 171-175 | value as cover Crop..-.........._. - 440,443
re;%tvlvoel; to decline in consumer buying Alkali, problem in soil under irrigation_____ 710-715
unbalance with industrial production_._ 191-197 A%&%ﬁl?%iﬁ%ﬁ?eﬁﬁ Soil Use. With Carl C
products— 176-179 Taylorand O. E. Baker__________________ 7-59

domestic demand, instability, effects. .
foreign trade, instability, characteristics. 175,176
storage stocks, instability, effects._..___ 173-175
techniques, simple and social 867-869
Agricultural Adjustment Act—
crop control provisions. -
of 1938, provisions_________. __
provisions for crop adjustments__._._._____ 2
spending, limitation fixed by Supreme
Court 3
three-point farm program
Agricultural Adjustment Administration—

aid to farmers by benefit-payment program_ - 283
benefits. _ - 128
field work n agents. "204-205
land-use adjustment projects_ ... __...._...-
Agricultural Conservation and Domestic Al-
lotment Act, conservation program......._. 205

Agriculture—
balance with industry
benefits from—
reclamation projects
rural resettlement program . -
competition with business..._.___________

191-197
conservation through cooperative grazing

associations.
fluctuations in, effect o:
instability in, effect on soil misuse
post-war recovery and later maladjust-

ment._ s 185-

247,248
- 10

The Remedies: Economic Stabilization.
With O. V. Wells..__________.___._..... 289-295
Alluvial soils. See Soils, alluvial.
Alpine Meadow—
soil areas, description.__..______________
soils—
characteristics, environment, and use.
classification____
formation
Altamont soil area,
Aluminum—
effects on plant development_____________
phosphate, availability to plants._
Amarillo soil area, description....._._________ 085
Amity soil area, description_ _____________ 1050, 1051
Ammo-Phos, description and value as fertilizer
material
Ammonia—

absorption and transformations in soil_._.___ 943
compounds, characteristics as fertilizer ma-
terials_ . ... 493
solutions, commercial, composition_ - 528
use as fertilizer material ... - 506
utilization by plants 373
Ammoniates, organic—
use as fertilizer materials 493-495
462, 497, 498
proc-
______________________________________ 526-528
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Ammonium— . .
chloride, description and value as fertilizer

__ 507
compounds, fer r value___ - 497
nitrate, description and value as
material .. ______ 507
phosphates— .
description and value as fertilizer ma-
terials. oo . 508
See also Ammo-Phos.
sulphate—
escription and value as fertilizer material. = 508
use in mixed fertilizers__________________ 538
Anaerobes, activity in soil - 942,943

ANDERSON, M. S.— .
Determining the Fertilizer Requirement of
Soils. With Oswald Schreiner_...____
Formation of Soil. With H. G. Byers,
Charles E. Kellogg, and James Thorp_. 948-978
General Chemistry of the Soil. With
Horace G. Byers and Richard Bradfield. 911-928
Animal— .
development, effect of neglected soil con-
stituents. J. E. McMurtrey, Jr., and W.
O.Robinson___________________________ 807-829
life, soil relationships___ 777-779
nutrition, major elements—
in some soil relationships. C. A. Browne 78735

801-806

Animals—
burrowing, effect upon soil_______ 946, 947, 964, 965
farm, excrements, amount and composition. 449,

450

gains under light grazing of pastures______ 617-619
See also Livestock.

Anthony soil area, deseription______.______ 1100, 1101

415

relation to soil deficiencies_.____________

Anthracnose of—
beans, control by rotations________________.
cucumber, control by rotations_____________
Antimony, effects on animal and plant devel-
opment.
Apples, soil requirements..
Appling soil area, description.
Arid regions— .
drainage practices. James Thorp and C. S.
Scofield 717-722
soils, classificatton__________________________
Arsenic, effects on animal and plant develop-
ment
Ash areas, volcanic, of Hawaiian Islands,
description.____.._.._______________________
Ash content, of various crops, analyses_____
Ashe soil area, description.___.____________ 104.
Asparagus, soil requirements. _
Aspergillus miger, use to dete
needsofsoil_.___________
Austin soil area, descriptio 1107, 1108
AUTEN, JOHN T.: Management of Forest
Soils. With Ivan H. Sims and E. N.
Muuns_. . _______
Avalanches, agent in weathering rocks._____
Avon soil area, description.___________________
Azotobacter, importance in fixation of nitro-
= S 943, 944

- 768
1059, 1060

Babb soil area, deseription________________
Baca soil area, deseription.____________________
Bacteria, in soil—

chemical composition_____.._________________

counting, methods and accuracy ---- 941,042
fixation of nitrogen____________ 943, 944, 965
functions and activity_______ —--- 942,043
kinds-.._..____________ _- 942944

42

Bainville soil area, description -.- 1083, 1084
BAKER, O. E.: Public Purposes in Soil Use.
With Carl C. Taylor and Bushrod W. Allin_ 47-55
BALDWIN, MARK: Soil Classification. With
Charles E. Kellogg and James Thorp--.. 979-1001
Bankhead-Jones Farm Tenant Act— :
. mortgage provisions...______________ 277,278
provisions_...._____ P ey TP 14,17, 239
Banuxtn, effects on animal and plant develop-
men

Barley—
chemical composition—
changes, relation to water supply.._____._
influence of different fertilizer treatments_
harvested, nitrogen content_________________
scab, control effect of tillage.
soil requirements
BARNES, C. P.—
The Problem: Land Unfit for Farming in
the Humid Areas_________________________ 60-67
The Remedies: Education and Research.
With C. W. Warburton, C. B . Manifold,
and Charles E. Kellogg --- 198-222
Barnes soil area, description - 1075-1076
Base line, establishing for strip-cropping sys-

€I _ 643
Bates soil area, description_ . __ ... 1056
Baxter soil area, description_._______ 1058-1059, 1062
BEAN, Louis H.: The Causes: Price Relations

and Economic Instability. With J. P.
Cavin and Gardiner C. Means._ _ 171-197
Bean blight, control by rotations. - 415
Beans—
dry, soil requirements______________________ 764
field, fewutilizer application, recommenda-
tions___.__________________ .. 562

lima, yields, effect of fertilizing methods__ 549, ?50

soil requirements______________________ - 75
Bearden soil area, description____ .. 1077
Beauregard soil area, description. 1060, 1061
Beech, indicator of soil series_ _ 840, 841

Beets, potash content_________________________ .'399
Benefit payments, unconstitutionality__ 306, 308-311
Benewsh soil area, description________________ 1
BENNETT, HUGH H.: General Aspects of the

Soil-Erosion Problem. With W. C. Lowder-

milk 581.
BENNETT, JOEHN B.—

The Causes: Traditional Attitudes and

Institutions. With L. C. Gray, Erich
Kraemer,and W.N. Sparhawk_________ 111-136
The Problem: Subhumid Areas. With F.

R. Kenney and W. R. Chapline__________ 68-76
Berkshire soil area, description___________ 1021, 1022
Bermuda grass, surface run-off on various soil

types and land slopes_...__..____.________ 619, 620
Berries—

soil requirements_____.___________________ 769-771

See also under specific kinds.
Beryllium, effects on plant development______ 814
Bethel soils, development._._..________________ 968

Bing ham soil area, description._
Birch, indicator of soil series____
Blackberries, soil requirements_
Bladen soil area, description____
Blanton soil area, description_______
Blood, dried, value and use as fer

terial_______________________
Blueberries, so quirements_ _
Bluejoint sod, indicator of soil s -
Bluestem, indicators of soil series.____________

Bog—
soil areas—
description___________________________ 1128-1133
in Puerto Rico, description _______________ 1147

soils—

characteristics, environment, and use.____ 1000
classification_.____________________ - 994
formation and characteristics. - - - 975
of Hawaiian Islands, deseriptin____ _ 1159

See also Muck.
Bone products, preparation and use as fertilizer
materials z

ment.______________________________ 2,513
Boone soil area, description_________ _ 1034
Boron, effects-on plant development 814-816
Boyd soil area, description____________ -~ 1075

BRADFIELD, RICHARD: General Chemistry of
the Soil. With Horace G. Byers and M. S.
Anderson...________________T_________ 911-928

Bridgeport soil area, description

Bromine, effects on plant development

Brookston soil area, description.._....____




. Page
Broomsedge, indicator of soil series___________ 844
BrOowN, B, E.—

Fertilizer Materials. With Oswald Schrein-
erand Albert R. Merz_____.____________ 487-521

Soil Nitrogen. ' With Oswald Schreiner_._ 361-376
Soil Potassium in Relation to Soil Fer-

tility., With H. P. Cooper and Oswald
Schreiner________________________.___.__ 397405
Brown soils—
characteristics, environment, and use....__ 996

classification ... ______________
description. _
nitrogen content.

phosphorus content - 381
Brown Forest soils—

characteristics, environment, and use-_..___. 1001

classification-_______________________________ 996

nitrogen content. 365
Brown Podzolic soils—

characteristics, environment, and use____.__ 998

classification 994

description...._________.

formation and characteristies_.._______ - 972,973
BROWNE, C. A.: Some Relationships of Soil to

Plant and Animal Nutrition—The Major
Elements._ ool 777-806
Buckwheat—
chemical composition, effect of soil types.-.. 783
chemical composition, yields, and ash con-
tent, effect of cropping.._. 784
soil requirements._ ... __________..____ 757
Buffalo grass—
indicators of soil series.... ... S 846, 847
sod, effect of contour listing on yields and
moisture penetration 627
Bunchgrass, indicator of soil series. _. 844,849
Business cycles, effect on agriculture_...____ 187-189

BYERS, H. G.—

Formation of Soil. With Charles E. Kel-
logg, M. S. Anderson, and James Thorp. 948-978

General Chemlstry of the Soil. With M. S.
Anderson and Richard Bradfield-..___. 911-928

Cabbage, harvested, nitrogen content___..____ 371
Caddo soil area, description.__..__._._____ 1060, 1061
Cadmium, effects on Plant development._____ 817

Caesium, effects on plant development.______ 817
Cal Nitro. See Ammonium nitrate.
Calcium—
cyanamide—
classification as fertilizer__.___.___________ 495
description and use as fertilizer material.. 508
nitrate, description and value as fertilizer
material . __________ ... 508
occurrence in fertilizers.._.____ - 504
phosphate, availability to plants_____.______ 387

Calurea, description and value as fertilizer

material
Canfield silt loam, potash content.
Capulin soil area, description.
Carbon dioxide output of soil, amounts.
Caribou soil area, description.__.____
Carrington soil area, description.
Carrots, potash content_._____________________
Castor pomace, description and value as fertil-

izer material_.__ -
Catron soil area, description. 106, 1107
Cattle—

diseases, relation to chemical composition of

SOANS. oo 3-806

price fluctuations._._______________________ 182 183

CAVIN, J. P.:

The Causes: Price Relations and Economic
Instability. With Louis H. Bean and
Gardiner C. Means______.________.__.__ 171-197

The Remedies: Direct Aids to Farmers.
With O. V. Wells and D. S.Myer______ 279-288

Cayucos soil area, description-----__- - 1052, 1053

Cecil soil area, description_.__. 1059, 1060
Cedar, indicator of soil series___...._.___.__.__ 853
Central Experimental Farms, Canada, experi-
ments with green manures......__._._._.._._ 439
Cereal—
crops, soil requirements________._._______
scab, control by rotations -
straws, use for litter_ .. .____________________
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Page
CHAMBERS, T. B.: Mechanical Measures of
Erosion Contrel. With M. L. Nichols.. 646-665
Channels—
diversion, construction and use_______ 648, 649, 657
intermittent and continuous flow, Uses. __ 660-662
low- and high-velocity, construction and

USe . oo oo e 659, 660
types used for erosion control_. - 658-662
water, protection from erosion. . - 32

Chaparral, indicator of soil series___ 854

CHAPLINE, W. R.: The Problem: Subhumid
Areas. With John B. Bennett and F. R.
Kenney.________________.__________________. 68-76

Charlton soil area, description____ --- 1031, 1032

Chemistry and Soils, Bureau of, Soil Survey
Division: Soils of the United States.... 1019-1161

Chernozem soils—
alluvial, description. . _____________________
areas, description__.____
characteristics, environmes
classification
description and regions___

humus, origin and content.__ - 937,938
nitrogen content__________ --- 366
phosphorus content___________ 381

See also Degraded Chernozem soils.
Chernozemlike soils, nitrogen content______..
Cherries, soil requirements__.....--

Cheshire soil area, description
Chester soils—

area, description

derivation.____.__
Chestnut soils—

areas, description
characteristics, environment, and
classification......._______________
description and region
nitrogen content._.___________.__
Chestnuts, indicators of soil series
China, soil classification__________
Chipeta soil area, description_.__._.__________
Chlori:xe, effects on animal and plant develop-

ment. oo

Chromium, effects on animal and plant devel-

opment.____ 7,818
Cinder areas, of Hawaiian Islands, description. 1161
Citrus fruits, soil requirements_______________ 761
City, dependence on support by rural popula-

tion_ _ __ . 872,873
Civil Works Administration, grants for relief. 127

Civilian Conservation Corps, cooperation with
farmer on soil-conservation plans_. 17, 283, 284, 287

Crapp, EARLE H.: The Remedies: Policies for
Public Lands. With E. N. Munns, I. H.
tSlms, George S. Wehrwein, and C. F.

Clarion soil area, description._ 1054, 1055
Clarksville soil area, description. - 062 1063, 1064
Clay, derivation and components. . _-- 918,919
Clays, composition _________________ 951

CrAYTON, C. F.: The Remedies: Policies for

Public Lands ‘With Earle H. Clapp, .N.
Munns, I. H. Sims, and George S . Wehr-
wein - 223-240
Clermont soil area, descnptlon _______________ 1104

Climate, effect on—
chel}iical composition of crops grown on samg
SORl - o oo

plant composition _.. 36,37
soil formation_______________ 961-963
Clinton soil area, description__ _ - 1034

Clover—
crimson, value as cover crop_.__._____
harvested, nitrogen content...
red, potash content___________
red, soilrequirements_.___.________

use for soilimprovement, extension work... 201
Clyde soil area, description.______________ 1053, 1054
Coal ashes, beneﬁcial effect on soils___________ 516
Cobalt, effects on animal and plant develop-
Cocoa-shell meal, value as fertilizer material_. 516
Cold zone, soils, classmcatlon ................. 993
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COLE, JOHN S.— Page
Speclal Dry-Farming Problems. With O
R. Mathews____________________________ 679-692
Tillage. With O. R. Mathews___________ 321-328
- Colleges, State agricultural, extension work_ 199, 200
Collington soil area, deseription___________ 1048, 1049
Colloids, soil—
classification___________ .
definition, functions, and composition____ 919—921
description, behavior, importance, and
changes . _______________________________ 912,913
debermmatlon of soil properties______ - 927,928
electrodialysis_________________._____ - 921,923
function________________ .. 891
ionization________ 921
Coloma soil area, description__________ 1046, 1047
Color terms, used in soil classification__ ______ 992

Colorado Agricultural Experiment Station,
experiments with phosphorus
Colorimeter, test for soil acidity

Colton soil area, description__.__________. 1
Composts—
fertilizer value______________________________ 516

value, preparation, and use_______________ 463-466
Congress, spending power, definition by

Supreme Court____._ - 306-308
Conifers—

indicators of soil series_______._.___..__._.
See also Pine; also under specific kinds.
Connecticut Agncultural Experiment Station,
SOI1 £eStS o e - o e
Conservation—
early measures. ... oo __o__ 114, 115
long-term policy, needs. 9
movement, before 1933 and afl;erwards_N_ "279-283
policy for subhumid and humid regions__ 666671

soil.  See Soil conservation.
Constitution, State and Federal, changes,
present trends and needs._ ._...___________ 313-318
Contour—
furrows—
conditions foruse_._.___________________ 627,

, 6
use in pastures for moisture distribution. 656, 657
See also Furrows.
{mes, relation to strip-cropping system______
isting—
effect on buffalo-grass yield and moisture
penetration_________ .
See also Listing.

strips, use in erosion control on farms..__.__ 6
Contours, plowing for erosion control.__...__.. 30, 31
Conway soil area, deseription.____________ 1065, 1067

COOPER, H. P.: Soil Potassium in Relation
to Soil Fertility. With Oswald Schreiner
and B.E. Brown.____._____________________ 397

CoOPER, M. R.: The Causes: Defects in
Farmmg Systems and Farm Tenancy.
With W.J. Roth,J.G. Maddox, R. Schickele,
and H. A. TUINOT - - - 137-157

Copper effects on animal and plant develop-

405

_____________________________________ 818-819
Coral rock, of Hawaiian Islands, description.. 1159
Corn—
crop—
effect on nitrate content of soil______ 349-350, 352
fertilizer grades used and application_._.. 539
tillage machinery and operations.._.___ 344-346
diplodia disease, control by rotations_______ 415

fertilization application, recommendaticn_ 558-559
growing, mmsture-oonservatlon practices in

dry farming region_. . ______.____________ 686
harvested, nitrogen content. _.__...____.____ 371
potash content._ .. 399
rotation—

plan___ o eoe- 409, 413

practices. .- 420422
soil requirements._ __ oo oo 757-758
yields—

after turning under of legumes._____ 437-438,439

after turning under of nonlegumes.______ 438, 439

effect of hill and broadcast methods of

fertilizing__.____________________________
Corn Belt— .
erosion-control methods 68—671

meat production with intensive cropping. 141-142

Corn Belt—Continued.
rotation practices_.__
soils, nitrogen conten

Corncob ashes, composition an

lizZer - o ccccaeees 519
Corporations, comparison with individual

farmers_______ - 194-195
Cossayuna soil area, description-__._______ 1035-1036
Cotton—

area, erosion-control methods_._._________ 668-671

crop—

fertilizer grades used and application_____ 53
342-344

tillage machinery and operation.._____
effect of potassium fertilizers_.__ -
farming, effect on soil
fertilizer app]matlon, recommendations_ . 559-560

harvested, nitrogencontent_____________.___ 371
hull ashes, composition and fertilizer value.. 519
potash content 399
prices, instability.. .. 182
rotlatlon practices .. ... 423-424
soil—

and water losses under strip cropplng.__ 638—639

requirements.____.________ 761-762
yields—

after turning under of legumes______ 436,437, 439

after turning under of nonlegumes_____ 438-439

experiments at Soil and Water Conserva-

tion experiment stations________________ 103

Cotton Belt—
rotation practices
soils, nitrogen content._.

Cottonseed meal, value and use as fertilizer
material . _____ .
County agents—
part in soil conservation work_.____________ 11~-12
1010

useofsoil maps_______ .. _________._
Cover crops—

effect in control of soil erosion_ . __________

prinecipal . _____________________ -

turning under for green manure 410

use. A.J. Pieters and Roland McKee.._ 431-444
Cowpeas—

fertilizer application, recommendations_____ 562

harvested, nitrogen content_________________ 371
Coxville soil area, description.. 1110-1112
Cranberries, soil requirements..______.....__. 770
Credit—

easy, dangers. __________________________._ 272-273

emergency, description and dlsadvantages. 127-128

farm—
causes of soil abuse._. . ______________ 160-161, 162
expansion through farm mortgages______ 274-278

extension and use, suggested reforms_.__ 273-274
needs. . .- oo
place in soil conservation program

supply, inadequacy .. _________ o 181
Creosotebush, indicator of soil series ——-- 851
Crete soil area, description__ _________________ 1102
Crop—

adjustment, provisions under Agricultural
Adjustment Act________________________
combinations, value in erosion control_.__ 637-639
conflicts, effect on diversification___________ 407
cuttings, succesive, grown on same soil,

chemical composition, analyses__...___. 787-788

diversification—

eﬁect of crop conflicts. 407

407
-38
insurance, provision in Agricultural Adjust-

ment Aet________ . ,

plants—

essential soil requirements for.._________ 753-755

important, soil requirements _. 756-776

potassium requirements _____.___________ 403404

production—

continuous, cause of phosphorus deple-

tion__ _ . 381-384
relation to lime consumption__ 565-569
productivity indexes, making__ - 1013
reductions, relation to soil deficie - 20-22
rotation. See Rotation, crop.
sequences, effect on yields_ _________________ 430
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varieties—
and soil, comparative influences on yield
and chemical composition____________ 786-787
mineral composition, differences and
CAUSES - e ccccmeeeeoe 784-786
yields—
effect of erosion on._..____.________________ 99-103
effect of soil losses_ - ... _______________ 96-103
experiments conducted by Soil Conserva-
tion Service_ _________________________ 101-103
increases, maintenance through 1mpr0ved
cultural practices. 7-99
relation to land values. 352
relation to water supply in dry tarmlng_ . 684
Cropland—
abandoned, natural revegetation.__ ______ 625626
acreage, extent and distribution_—..______ 592-593
Cropping—
cause of soil losses - - ... _______ 87

continuous, effect on mineral composition of
CTOPS - o oo -
contour strip, description -
field strip, description____________________
intensive, with meat production in Corn

Belt ... _ 141-142

strip—
Walter V. Kell. _ 634-645
advantages - 639-641
combining with crop rotatio 644-645
cotton, soil and water losses. - 638-639
explanation._____.________ --- 634-636
system, laying out._ 641-644
use in erosion control.__ - Ceeo--- 30-31
value in erosion control-__________________ 664
vegetative form of erosion control_______. 636-639
systems—
on farms of various types___.______.________ 140

See also Rotation; Rotations.

wind strip, description._ . ___________________ 636
Crops—
chemical composition, effect of balanoed
fertilizer treatment, experiments._.._____ 797

classes for rotation planmng ,,,,,,,,,,, 408, 410—411
dry-land, etﬁclency of wateruse__________ 689-690
‘“duty of water,” definition and calcula-

tiom . o . 699-700

green-manure. See Green-manure Crops.
harvested nitrogen content per cropacre.... 371
injuries Irom mixed fertilizers, prevention. 535-536
intertillage, objectives. . . ..o ... 327-328
mineral—
composition, factors affecting. __________ 782-797
content, increase by means of fertilizer
treatments._ . ____________________ 797-799
miscellaneous, ash content, analyses______ 781-782
row-spaced, on various soil types and land
slopes, soiland water10sses.-... ...
sml-lmprovmg southern, used by experi-
ment stations, list._______________________ 2
spacing for moisture conservation_ -
water-conserving, useindry farmmg_ ———
water losses, sources and prevention_______
See also under specific kinds.
Crosby soil area, description
Crotalaria, valueas cover crop.

Crowley soil area, description. 1115
Cruciferae, soil requn'ement _______ . T4
Crustacean materials, fertilizer value- _ 517
Cucurbits, soil requirements...___._ 774-775

Cultivation, objectives.__.._.
Cultivators, kinds and uses
Cultural systems, development, relation tg7

S0il groups- - oo 5-878

Culvers soil area, description. . 1025
Cunninghamella, use to deterr

needs of soil __ .. ____________ ... 944
Cypress, indicator of soil series.....eeeeeeau-- 842
Dairy—

farming, aid to soil maintenance.._______. 139-140

region, rotation practices......____________ 424-425
Damping off, in sugar beets, control by rota-

AOMS - o e

Dams—

_types and uses in channels...___.___.__.__ 661-662
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Dams—Continued. Page
value for rearrangement of water supply.____ 628
Dark Brown soils, phosphorus content_ _______ 381
Daytonsoilarea, description______________ 1050-1051
Debt farm-mortgage expansion, 1910-20__ _____ 159
Decatur soil area, description. ._._._.._.__. 1063-1064
Degraded Chernozem soils—
characteristics, environment, and use______ 997
classification_______________________________ 993
formation.___________________________________ 971
See also Chernozem soils.
Dekalb soil area, description..._.__.______ 1022, 1023
Delmar soils, development.. - ______._.________ 968
Demonstration—
project, soil-erosion, typical .______________ 206-209
work, establlshment and functioning_.___ 199-211
Demonstratlons, soil conservation. See Soil

conservation demonstrations.
Denmark, land settlement, legislation.....___
Denton soll area, descnptlon. -
Depression, cure by spending pr
Depressions, need of artificial stimuli.
Deschutes soil area, description
Desert—

pavement,

shrub—
northern, indicator of soil series___.._._
§]t;uthem, indicator of soil series......_.._. 851
soils—
characteristics and formation___ ____ 964,971, 972
characteristics, environment, and use_____ 996
classification.____________________
description_.________
phosphorus content.
Deserts, organic matter and humus under.. 936, 937
Dewberries, soil requirements__._____________ 769
Dewey soil area, description. .
Diablo soil area, description___

Dickson soil area, description_. .- 1062
Diet, relation to soil deficiencies_ 864-866
Dltches,lnt reeption, use and location __ 648
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Anderson, and James Thorp........_. 948-978

and classification

groups—
classification_... 43
delineation on m 988-989
nitrogen content.. -- 366-367
phosphorus conte - 381
potash content and depth.__._____________ 398
relation to development of cthural
systems._ __ . ___ ... 875-878

horizons, composition and structure.... 888-891
humus—
and soil organic matter. Constantin C.
Nikiforoff - ___ ..
distribution____________________________
improvement—
by proper tillage..- ... __..__________
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relationships to plant and animal nutntlon,
major elements. C. A. Browne. _ 777-806

requirements—
for crop growth.___________ _-._ 35-36
important crop plants-..______.___.____ “756-776
of economic plants. M. F. Morgan, J. H.
Gourley, and J. K. Ableiter___________ 753-776
research, objectives and needs____________ 211-217
resources, conservation in relation to national
prosperity -19
salinity, changing conditions 711

science—
development, European contributions__ 878-880
development, future. 885-886
development, history.._._.... - 878-885
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passage, factors affecting__________________ 964
surfaces, kinds. 898

SoilAConservation and Domestic Allotment

provisions.__ 17
Soil Conservation Service—
cooperation with farmer on soil-conservation
plans 283-284, 285-286, 287-288
educational work for farmers. ... 12
experiment stations, crop yields from treated
plots, experiments . ccceeeeeemcmccamoanan

101-103

Soils— Page
acid—
exchange relations _- 921-923
formation______________________ -

alkalization, discussion of theory
alluvial—

characteristies ... __________________ 991-992, 995
characteristics, environment, and use_____ 1001
classification oo 995
description . __ 1133-1135
in Puerto Rico, description.__ 1146-1147
of Hawaiian Is]ands descnptlo _. 1159
and men, summary. Gove Hambridge.._ .. 1-44
azonal—
characteristies ... __________ 969-970, 987, 991, 1001
classification._______________________ 980-981, 995

base exchange—
definition, importance, and application__ 913-914
relations________________________________ 921-923
base-holding capacity, dependence upon

colloidal eomposition.__________...________ 927
biological relationships .. __ ... _______ 41-42
calcification, description of process and

regions 970-972
calomorphic, classification _____ .. 995
characteristics necessary for irrigation_____ 706-709
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